The synthesis of an anomeric free derivative of 2,3-di-O-(β-D-Galp)-D-Galp as a synthon for the mucin oligosaccharides of Trypanosoma cruzi is described. The title compound was synthesized via two approaches. The first one involved 2,
Introduction
The mucin-like glycoproteins are major components in the surface of Trypanosoma cruzi, the agent of American trypanosomiasis. 1 The oligosaccharides in the mucins are O-linked to the protein via GlcNAc which is further substituted with galactose. Most of the Gal residues are present as β-Galp although in some strains a β-Galf residue is also present. 2, 3 The terminal β- In this paper we describe the synthesis of 4,6-di-O-acetyl-2,3-di-O-(2,3,4,6-tetra-O-acetyl-β-D-galactopyranosyl)-D-galactopyranose (8) as a synthon for the construction of the penta and hexasaccharide of the mucins of the G 2,3 and Dm28C 9 strains. The free trisaccharide 14 obtained in this study, will be evaluated as sialic acid acceptor.
Results and Discussion
For the synthesis of trisaccharide 8, two approaches were evaluated. The first attempt involved the aldonolactone approach. Aldonolactones are selectively substituted and are good precursors for the reducing end. Recently, we synthesized a β-D-Galp-(1-3)-D-Galp fragment using Dgalactono-1,4-lactone as precursor for the Galp unit, taking advantage of the facility to obtain a 3-OH free crystalline derivative from this lactone. 8 In the present case, for the synthesis of the target trisaccharide 8, 5,6-O-isopropylidene-D-galactono-1,4-lactone (1) 12 was employed as acceptor, and the trichloroacetimidate method of glycosylation 13 was used (Scheme 1). Thus,
glycosylation with 2.4 equivalents of O-(2,3,4,6-tetra-O-acetyl-α-D-galactopyranosyl)
trichloroacetimidate ( With the lactonic trisaccharide 3 in hand, the next steps were to reduce the lactonic function and to isomerize the furanosic reducing end to the pyranosic configuration. Thus, reduction of 3 with diisoamylborane 15 afforded the trisaccharide derivative 4 purified by column chromatography in 57 % yield, together with 2,3-di-O-(2,3,4,6-tetra-O-acetyl-α-D-galactopyranosyl)-D-galactose (6, 14 %), and its precursor 2,3-di-O-(2,3,4,6-tetra-O-acetyl-β-Dgalactopyranosyl)-D-galactono-1,4-lactone (5, 15 %). The steric hindrance due to substitution in positions-2,3 of the furanosic ring in compounds 3 and 4 must be responsible for the lability of the isopropylidene group giving 5 and 6. In previous work from our laboratory isopropylidene lactone derivatives showed to be stable. 8, 16 Compound 4 was hydrolyzed to 6 by heating at 60 °C with aqueous acetic acid. The 13 C NMR spectrum of 6 showed the resonances for the reducing end anomeric carbons at 95.5 (C-1α furanosic), 94.8 (C-1β pyranosic), 92.5 ppm (C-1α pyranosic). The signal for C-1β furanosic was overlapped at ~100 ppm with the signals for the anomeric carbons of the β-Galp substituents. The anomeric composition could not be estimated from the 1 H NMR spectrum because of the high superposition of signals. In order to obtain mainly the pyranosic configuration at the reducing end, acetylation of 6 was performed in pyridine at low temperature. The crude product was a mixture of β-furanosic:α-furanosic:β-pyranosic:α-pyranosic acetates in 34:20:6:40 ratio as shown by integration of the anomeric protons in the 1 The last step for the synthesis of synthon 8 was the hydrolysis of the anomeric acetate which was accomplished by treatment of 7p with ethylenediamine-acetic acid (Kováč′s procedure). 7 Hz respectively, that confirmed the β-pyranosic assignments. Glycosylation of compound 9 by the Köenigs-Knorr reaction was described. 19 In that case, the two possible disaccharide derivatives were obtained, 
Scheme 3
In conclusion, in this work we synthesized the trisaccharide synthon, precursor of the penta and hexasaccharide constituents of the mucins from T. cruzi ( Figure 1 ) via the glycosylaldonolactone approach that included a Galp isomerization and by a classical approach. The free trisaccharide 2,3-di-O-β-D-galactopyranosyl-β-D-galactopyranoside (14) was also synthesized as a useful tool for studying its acceptor properties in the trans-sialidase reaction.
Experimental Section
General Procedures. TLC was performed on 0.2 mm silica gel 60 F254 (Merck) aluminum supported plates. Detection was effected by exposure to UV light or by spraying with 10 % (v/v) sulfuric acid in EtOH and charring. Column chromatography was performed on silica gel 60 (230-400 mesh, Merck). Melting points were determined with a Thomas-Hoover apparatus and are uncorrected. C). Homo and heteronuclear correlation spectroscopy experiments were performed when indicated. The two branching Galp were indistinctly numbered with prime or double prime. Isopropylidene-2,3-di-O-(2,3,4,6-tetra-O-acetyl-β-D-galactopyranosyl) Isopropylidene-2,3-di-O-(2,3,4,6-tetra-O-acetyl-β-D-galactopyranosyl)-D-galactofuranose  (4) . A freshly solution of bis(2-butyl-3-methyl)borane in anhydrous THF was prepared from 2,2-dimethylbutene (2.8 ml, 23.9 mmol) and 3.4 M BH 3 in THF (3.5 ml, 11.95 mmol) cooled at 0 °C. This solution was cannula-added to a flask containing dried 3 (1.75 g, 1.99 mmol) under an argon atmosphere. After 3 h, dissolution was total and the stirring continued for additional 45 h until TLC examination showed consumption of lactone 3. The reaction was quenched with water, and then 30 % H 2 O 2 maintaining the pH 6-8 with 2.5M KOH as already described. 15 After addition of water (15 mL), the mixture was extracted with CH 2 Cl 2 (3 x 80 mL). The organic phase was washed with water, dried (Na 2 SO 4 ), and concentrated. Boric acid was removed by careful co-evaporation of the syrup with methanol at room temperature. Acetyl-2,3-di-O-(2,3,4,6-tetra-O-acetyl-β-D-galactopyranosyl) 
5,6-O-

2,3-Di-O-(2,3,4,6-tetra-O-acetyl-β-D-galactopyranosyl)-D-galactose (6). To a solution of 5,6-O-isopropylidene-2,3-di-O-(2,3,4,6-tetra-O-acetyl-β-D-galactopyranosyl)-D-galactofuranose
4,6-Di-O-
